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uniTeftity UAdetg^raduat^s' the present study yield^ed larkedly lower 
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inflated the earlier reported 'torteia-tions, Subsegu^nt attcfmpts to 
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nonproportional .saipling 1/id to the deVelopaent of a new" technique to 
correct an inflated correlation. This procedure eipirically lodifies 
the distribution of scores to reflect the nortatiif4--^is%^i^tion# and 
has ist^lications for correlational reseztrch usin^ ndnproportional or 
€xtrei€ groups designs. It appears that'- there is a relationship 
between hypnotizability stad >spfeed of closures, though cot of the 
■agnititGde suggested by Crawford. ' (Author/j^) 
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Beginning with Benet, (see Wolf, 1973)^ numerous investigators have/ 
argued agaiast the convenient, but artificial distinction betveen ability 
and personality constructs (Wechsler* 1958; Thurstone, 19A4; Auastasi, 
1967; Cronjbach-& Snov; 1977). There is noV a large literature- at testing 
to relationships between these two domains, Witkin's research on. field 
indeprendence is one good exasiple of work that elaborates cotabtned constructs 
(see, e.g., Vitkln et al., 1962). Siriilarly, Sniith (196A) sunraarizes a 
large number of studies on the relationships between spatial ability and 
various personality constructs,. More recent ATI studies have also found 
nusarous interactions between ability and personality constrxicts, and 
shovn that their conbination may^be important in predicting learning ^out-- 
cones in sor^e inSif ructional^^ettings (-Cronbach-^ Snow, 1977; Snov, 1976a). 

But research seeking to^^xplor^e such coabinations faces a syriad of / 
personality constructs based largely on work with nultiscale self-report 
questionnaires. Many of these.personality constructs are of doubtful 
validity and stability over tine and situations, and there is as yet no 
agreed-upron theor,etical niodel fot organizing 'then cosparabl^ to that 
available for the ability domain. Tne best exploratory- strategy for the 
present would seem to be to identify those few personality constructs 
^that seem reasouably 'stable, adequately measM^red by^ultiple methods, and 
relevant at least conceptually to ability and learning constructs. Tnen, 
the approach used' by Witkin, Smith, and others, of pursuing the various 
personality correlates of one stable abil<lty construct, could al^o be applied 
in reverse; the varioiis ability and learning correlates of such' constructs ' 

could be elaborated, ^"and the kinds of situations where th^ taight be iDOSt ^ 

relevant could be better judged. • ( 

Only a few personality constructs seem to be candidates for such 
treatment. One is anxiety, as pOrsued in the work of * Spielberger (see, e.g., 
Gaudty a Spielherger, 197!)^. Another would be Eysenck's ( 1966 ) research* 
on extraversion- introversion an4^ neuroticism. A beginning tn this df^ction 
has also* been made on a construct called achievement via independence vs. 
achievement via conformity . (Domino, 1971 i Saow, 1976a, b) • | 

AnotJber construct worth consideration in this connectioii^is bypnocic 
susceptibility.^ Hilgard <l!f£&) rfegart!^ hypnotic. susceptibility as a 
l; ■ ' 



central, stable personality characteristic, and there- has been^ a con- 
tinuing search for correlations between measures of it and ability 
variables. Early results have been largely negative,/ fcwever, (see Hilgard, 
1968). Tnus Crawford' s _(1976) recent decwmst ration of strong carrelarioois ^ 
between various speed of closure tests and hypnotip susceptibility measures 
represents an iiaportant advance. ' ' ^^ • - 

Crawfprd (1976) reported correlations between the Stanford Hypnotic 
Susceptibility Scale: Fona C> (SHS^:C; Weitzenhof f er & Hilgard, 1962) and * 
several cognitive tests. OJ^particulaf interest were the correlations with 
several closure tests, Closure Speed (Tnurstone & Jeffrey, 1956), 

Street Gestalt Conpletipn (Street ,^1931) and^arshman Figures (Harshnan, 
197A). Two spjitial ability tests (Paper Form^Board; Surface ^Developiaent) , 
a verbal reason*Jng test (Nonsense Syllogisos) and. a flexibility of closure' - 
test (Hidden Figures) 'were also included in* her reference battery, all of^ 
which .were drawn from the ETS Kit of ^ferencc Tests for Cognitive Factors- 
(French, Ekstrom & Price, 1963).^ 

Crawford s correlation between SHSS;C and the sum of the three speed x 
of closure tasks was .60 for ciales (N*22) , .49 for females (fr»20) and 
.56 for the total group (N^42) . The only other significant c6rrelation 
occurred 'between Paper Form Board and SHSS:C for feiaales (r=.39, H«20^. 
The other three cognitive tests did DOt -correlate significantly with 
SHSS:C. • * ; 

Tne hypothesis implicit in this ^research is that hypnotizability is 
related to right cerebral hei^sphere albilities or at least to a stylistic 
preference for right hemisphere processing* Evidence for right hemisphere 
involvement in tests that measure speed of closure derives primarily from 
investlgfitions of brain daiaaged and sp^lit-lgra^a^atients. , Several studies 
have shoyn that patients with right hemispher'e^amag^ perform ^gnificantly 
worse than patients with left hemisphere' damage on vistial closjire tests ^ 
(de Renzi h Spirmler, 1966; Warrington h James,. 1967; *Landsell, 1966^* ' 
Newtombe h Russell, 1969). Similar investigations with cdnadsswotom}^ 
patients hav^e found that the left hand (by impljLcation, the right hemis- » 
phere) of these patients is far superior in solving closure problems than 
the right hand (Nebes, 1971; 15^72; 1973), * ^ ^ 

While there are obvious prdblems in attempting 'to genewliza to normals 
from studies on brain daiaaged or cOTsala^urotomy patitents, this evid^ce is 
at least suggestive of .right hemisphere involvement iri^losure* task^* / 



Another line of work that relates hypn,oti2ability to right * hemisphere- 
processsing is the- research on lateral eye movements (LEMg-) . Wprkin 
on the assumption that the characteristic direction of lateral eye 
iDOveinent;s is indicative of contralateral hemispheric activ/ktion 
(Kinsbo urne, 1974), Bak^n (1969) found th^t "righ^ movers" were less 
hypnotizable than "left movers". Gur and Reyher (1973) found that "left 
movers" performed better than "right movers" on an induction scale yith 
passive-emotional style instructions that • called^or focusing on internal, 
subjective- events; while "right Jmovers'' performed bette!lon an induction 
scale phrased in an active inteilec'tual styl.e that called for focufeing on 
external events. . r . 

Furthar^^' Gur and Gur (197A) foun^ that the relationship between^ 
LEM's and hypnotizabilif^ was moderated by sex, handedness and possibly 
eyedness. They reportred correlations of -.68 and .58 between scores on the 
SHSS:C and right LEM's for right handed males and left handed females,^'- 
respectively. Similar ctrtrelations for right handed females (.14) and 
left handed males (-.18) woje not significant. There,^ls(^ appeared 
to be a sex x eyedness 5< Jiandedness interaction in the study by Gur an^ Gur, 
but the number of cases in each cell was too small to permit adequate 
analysis. 

, Crawford (1976) also obtained a negative correlation (-*36) between 
fight LEM'-s and the SHSS:C foY right handed males. However , \ml ike the 
Gur and Gur (1974) result, the correlation for right handed females was 
also negative (-.41). 

This presentation reports: 1) the resolts.of an attempt to replicate 
Crawford's (1976) reported correlation between .hypnotizability and speed 
of closure; 2) the results of a reanalysis of Crawford's (1976) dataj 

3) a new procedure for correcting correlations for bi^s intt;oduced by '* * 

1 • 

non-propoi^tional sampling. 

" yast Research on Closure Abilities * , 

S|.nce a major portion of this paper deals with the relationship 
between hypnotizability and tests purporting to measure abilities 
called "speed Of clcjgu?^' and "flexibility oi closure it is useful 
to examine the factor analytic research regarding these consttucts-t 
This work began with Thurstone's classic factor analytic stu'dy of 
visual perception '(Thiirstone, 1944) . In that study, three closure 
factors were tentatively identified.'' The 'first .was called 



"speed and strength, of closure'^ but was actually more representative of 
spatial ability and did not appear in subseq.uent studies using less 
exotic tests (Thu^stone, 1*951; Botzum, 1*951; Pemberton, 1952a). 

The second closure factor^ seemed to involve freedom from what the 
Gestalt psychologists called Ges.taltrbi^icking, i.e., the ' inability to 
br-eak one gestalt in order to-Joxm another.' Thurstc3iie dubb^ thfs 
factor .'^flexibility of closure.*! PMA. Reasoning, Hidden Pictures and 
the Gottschald^t tests (the source fo-r Witkin*s EmJ^edded Figures T^st 
and the ETS Kit Hidden Figures test) loaded heavily o^T th^ factor. How- 
ever, the test deigning the factor was called Two-Hand Coordination, It 
required the subject to tap the 'corresponding quartile segments of two 
non-syxranetrically labelled circles at the same time. Quartile humber one 
was centered at nine o*glock on* the first circle and at 12 o'clqck on 
trhe second cii;-cl'e. The othe? three quartiles followed in clockwise 
succession on .both circle. The dependent measure for t^jj^esf^^was a 
ratio 0% the number of simultaneous taps in corresponding quartiles 
using both hands and the sum of taps in each quartile using each 
hap.d independently. ' ' ^ 

**Speed of perception" is actually a misnomer for the third closure , 
factor as it implies an ability similar to another well* cjefined ' 
perceptual factor (perceptual speed). Thus, Thurstone later changed 
the name of this factor to "speed of closure" (Thurstone, 1951). The 
Street test and hjutilated Worda two tests which have consistently 
defined or loaded highly on this factor. It seems to involve the 
ability to synthesize discrete Visual elements into 'a\{neaningf ul pic- 
ture. * ^ 

^Replication of Thurstone's flexibility and speed of closure factors 
was provided^ in studies by Botzum (19^1) and Pemberton (1952a). * 
the Botzum study, ,the five tests loading highest on flexibility of 
closure (Copying, Gottschaldt Figures , Designs, Block Counting and. Paper 
Puzzles) were the same ones whiclf defined the flex'ibility of^ closure 
factor f oiy Thurstone* s (1951) study of mechanical aptitude. However, ^ 
in both of these studies the factor took on more of a spatial-analytic 
character and less of the "breaking of Gestaltbindung'^ displayed in the 

original Thurstone Study. Eotzum's speed of closure factor was 

« 

defined by the Street, Backward Writing and Mutilated Words tests* 



Similarly, Pemberton's (1952aV speed of closure factor was defined 
by Mutilated Words r Hidden Pictures and Gestalt Completion (an adaptation 
of the-5trefit. ^es^7 , Pemberton's flexibility of closure factor was ^imilar 
to those obtained by Botium (1951) and Thurstope (1951) with Qbncealed 
Fig-ures (an adaptation of 'the Gottschaldt Figures> and ^Copyin^ defining 
the factor, and several reasoning tests loading significantly. 

A much later investigation b}^ Hoffman, Guilfotd, Hoepfner and Doherty, 
1968) suggests a slightly different interpretation for th^ closure 
speed factor. In that study, the clx>sure spee^(or CFU) factor was , ' 
defined^y a test called' Close Ups , followed by Figure Completion (an 
adaptation the Street test), Hidden Print and Mutilated W6rds. In ^ 
the Close Ups test, the "subject 'must correctly identify a close up picture 
of a common object, such as'a keyhole\ a chocplate chip or a 'buttonholet 
This suggests that th.e central aspect of closure speed may be" the ability 
to recognize (or generate the remainder of) a visua^ stimulus when given 
incomplete information, not the ability to "*'close" a set of stimulus frag- 
ments. * \ . . 

Although he never directly investigated the hypothesis, Thurstone 
(1944) conjectured that perceptual abilities (especially speed and 
flexibility^ closure) might- relate to personality traits. Carol 
Pemberton (1957b) later confirmed her mentor's suspic4.ons» She found 
that individuals with high scores on tresfs which loaded "heavily on 
^lexibility'^ij closure regarded themselves as analytic, interested, in *^ 
Scientific an* theoretical problems, independent, and socially retiring, 
with an e;q)ress dislike for rigid systematization and routine. On^^tJie 
othEr hand, those with high Bco^-es on speed^of closure regarded themselves 
as sociable, qyick to react, ^elf confident, artistic, tieaD and precise* 
Further, they expressed' a strong dislike for logical and theoretical problems 

These findings are important for attempts to conceptualize a general ' 
dimension of abalytic-articiUated vs. global cognitive style (Witkiri 
et aL, 1962). However, the -s^rc^ for generalized factors of speed and 
flexibility bf^clbsure that might relate to this cognit;ive style dimension 
has met with 'little success. Messick anc} French (1975) foimd evidence 
for ^ number of content-^apecific closure factors, but no evidence for 
independent general flexibility and speed of closure factors. In addition 
to reference factors, they obtained correlated first order closure lactors 
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I. * \ ' 

which they callec} Tlexibility of figural closur^, speed of figiiral cl^ure, 

verbal or symbolic closure, semantic closure, and a factor they tentatively 

labelled f lexibilitjLaf grammatical closure. Second order' factors labelled 

* analytic functioning}, f igura], closure, sjrmbolic closure and semstfttic 
* ' ^ j ' ^ , 

ciosure were also obtained, **The second order figural 'closure factor 

comb^ed the first order flexibil/Lty of perceptual closure and speed 

of perceptual closure factors. * . 

Botzum (1951) also obtained a second order factor that combined' the 

first order speed and flexibility of cWsixxft factors,, ^^bwIver, flexibility 

of cios^ure also JLoaded heavily on a second order spatial-analytic factor, 

while, speed of closure .had a large, negative weight on a second, order ^ ^ 

bipolar factor defined by first order factors for number, word fluelhcy^ 

2tnd» verbal comprehension. ' 

y VThil^ Botzum's second order factors are indeed sugg^estive, the fact 

xihat first order factors for speed and flexibility of closure are 
correlated and thus define a second order factor in both che Messick 

•and French (1975) a^n^Botzma (1951) studies is , troublesom^-for attempts 
to relaoe these 'factors to a general cognitive style dimfensiog Such 
as Vitkin's (Witkin al., 1962) or notions of cerebral laterality. 
While there are undoubtedly many reasons for this confusion, the following'" 

sare likely candidates. * ' \ 

First, while the names of the factors have r;e4iain:ed the same, their 
content has changed appreciably since the labels were first conferred by 
Thurs-^one (1944), Flexibility of closu;:e was initially defined by 
tests which required breaking Gestaltbindung and also by Hidden Pictures 
and PMA Reasoning. In subsequent investigations^' spatial ability tests^ 
gradually repTfaced the reasoning tests until, in ^ the Messick and Frehch 

> (1975)^ study , they defined the fac^V)r. Thus, the factor has coiie to 
represent more of- a spatial-analytit ability than -Thurstoi^e^S' flexibility 
of closure. • • ' * ^ . * 

The major chanjge in Thurstone's speed of closure factor has been an 
increase in the factorial complexity of the Street Gestalt, which^ usually 
defines the "factor. Several investigators have found that the Street 

•test has significant loadings on more th^ one facGor (Pemberton, 
l?52a; SAbert & Snow, 19 ; Messick & French, 1975) and this has recently 
b^n shtjwn also. in some unpublished results from the Aptitude Project. 

'In Thurstone's (1944) ^daini^t ration^ of the test, \ie used the number 
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of responses^reqiviring three or more syconds as his dependent measure^.' 
Further^ items were presented i»ridividiial'4yi with item exposure time." 
and the-dist«ice between subject ^nd picture controlled, Mdst;' subsequent 
inv^estigations have^ employed'a^aper and, penjcil ^^rsion of the Stpee^ * ^ 
Gestalt (or an'adaptation of ' it) with*total number right .as the dependent 
measure. Exceptions to , this general proce4ure^ ate Crawford (1976^ , ^Seibert 
& Saow (1965) and" the present investigatl^on, where at le^sf on> closure 
speed jtest was presented, an arlides with item exposure held constant at 
20, seconds per item. Paper and pencil adaptations of 'the Street Gestalt • - 
were also used in these studies • - ^ • ' / ^ 

'While QontroH-ipg item exposure time and distance between subde'ct and 
test picture are improvements 6ve«' paper and pencil administrations, the 
dependeijt measure is still unsaAsfactory . * ^ ^ 

^ Logic' and jJoSt-te^c strategy' interviewa^yith subjects cdnducted recently 
the Aptitude Project suggest that diffefent abilitde? and strategies . 
are called into plav if the picture does not 'Jpop out" at the. subject within 



y 

ids* 



the ficst few seconds.. Interestingly ^. one of the factors that become^ in- 
volvftd is flexibility of closure, in Uiurstorie's (1944) original sense 
of breaking Gestaltblndui)g. . Some^ubje^ts report that ii they think. ^ 
they see something in one part of the'^Victure (or even the whole picture) 
that they know^ is incorrect, tbey have difficulty shaking tfl^t^ea and 
imposing 46 ome other gestalt on the pi<5ture^ OtHeir subjects report having 
ni^difficulty in generating and testing a number of different ideas about 
tne whole picrture or parts of it* , # , ' 

' Finally^, using total number correct as the dep'endent measure brings 
intbther problems. The distribution is usually positively skewed, and 
internal con^stency of the test when scored this vay is quite low.. I^is- • 



cussion.of these problems will he taken up later\ * 

In sum, ^tlien, the tests vised in p^rior research, and in this investiga- ' 
tftjn, to measure ^flexibility of 'plosure and spe^ o^ closure are deficient 
in several respects.' ftther research is presently being conducte'd that will 
hopefully clarify th&ife def icie'hcies and the nalfure of ability and stptegic 
variables that contribute . to performance, otr thes^ and other tests. . 

"Since the present study was undertaken in an effort to replicate *and 
extend Crawford's findings on** the relationship befiween hypnotizablllty ' \ 
and speed of closure using test data already in hand, the tests were ad- 
ministered In tKe same jformat that she and other investigatrors havfe em- 



ployed. While these administration procedures are not optimal, resolution 
of methodological issues raisW by Crawford's sampling procedure neces- 
.sitated a comparable administration. Therefore, though undesirable in 
one s^nse, standard administration of .the test>e was mandatory for meaning- 
ful comparison between the results ,of 'the two s^tudi^s. j 

Method , ' ' " ^ • . 

The subjects were" a .sample of 19 females atid 14 males fron^ a population 
of 123 Stanford undergraduates participating lii a larger experimental^ 



ital^^^< 



project on information processing analyses of cognitive abilities | 
Lohman, Marshalek, Yalow^ & Webb, 1977). 'Extensive psychometric iuf ormatioQ;^ 
was available. on all' subjects, 'including two of the closure speed testp, 
bath spatial ability tests, and the Hidden Figures test used by^ Crawford. 
Most of the reference tests were. admlnistereiT during Febrxi^ry and Mkrch 
of 1976. The testing procedures and results of this refei;ence bettery 
administtation ar^ discussed in detail elsewhere and so will not be re- 
peated here (see Sn'ow, Lohman, Marshalek, Yalow, & Webb, 1977).' 

^ ' Hypnotizability scores on the 33 subjects included^^ this study were 
obtained in one of two group administration^ of a ten item adaptation of 



the Harvard Grojup Scale of H'ypnotic Susce£fS,bility (HGSHS ; Shor & Ome, 
1962) . Administration was part of a separate testing program conducted 
daring the 'fall of 197S and winte* of 1976.- . 

Results ' • . ' 

Total an^ within-sex correlations betweetv the HGSHS and varipus tests 
in the reference battery' are given in Tabled. 



Insert Table i about here 



The' column labelled ^'Factor" identifies the factor or facto^ oft which 
the particular^ test had significant loadings 4 These factors w^e obtained 
from a principal componentb analysis of the scores of the full sample of^ 
123 Stanford students, and included all the tests in Tables ►I and 2 with 
entries in t^e factbr columnj, .plus Uses fo^Things and Film Memory ^11. 
Seven' factors warfe retained and rotated to a varimax criterion. The sixth 
and seventh factors were singletons, defined by Uses for Things and Film 
Memory III, so factor scores were computed only for the first five factors. 
(For further information on the test intercorrelations and factor analysis, 
*and a comparable analysis in a sample of 241 high school students ^ see 

'■ . ' • 8 ^* ' ' 
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Table 1 . 

Correi^ions of the Harvard Group Scale of Hjrppopdc Susceptlblilty % 
with' Various Cognitive Measures' - ' 









Mai o 




Test 








Us1 Q 


'Sex • 




' 18 






.iyedness ^ ^ 




-01 


38 


-35 


Handedness 




05- 


-07 


15 


•^Auditory Letter Span 


.IV . 


-05 


? , 06 . 


-09 

-19' . 


Visual NumUer Span 


' IV 


-08 


-01 


Ident^-cal ^ctures 
Finding A's 


III.V 


02 


21 


-10 


V ■ ' 


-25 


-37 


-13 


Number Compaxiscxxi. 


V 






30 


Street Gestalt • ; . ^ 


III 


' 34 


■^57. 


10 


Picture Complet^ion^ 




06 


03 ' 


-07 


Rarsjiaan Figures 
yfl^r Folding 


\ in 


14 * 


29 


-07 


II, III 


-06" 


-26 


15 


Form Board 


.III 


'05 


-08 


27 - 


Surface Development ' 


II, III 


--06 


-02 


-13 


Embedded Figures 


, • 


'■ 09 


01 


25 


Hidden Figures - . 


• II 


-04 


■ -03 


-27 


Necessary Arithmetic Operations 


II 


-06 




uo 


Thurstone Letter 'Series 


II 


. -14 


-01 


-25 


• Terman* Concept Mastery 


I 


■■ -18 


-28 

-18 ^ 


-28 


Word Transformations^ 


I 


-28 


'-40 


Cayaouflaged Words^ 


I, IV 


-38.. 


-41 ' 


-19 


Word Beginnings- and Endings 


I, IV, 


■ -15 


15 • 


-51 


SAT Verbal 


I 


-04 . 


10 • 




SAT Quantatative 


11 




06 




Adv. Raven Progressive Matrices 




0§ ^. 


17 


07 


Uses for Things 




39 . 


47' 


33 


Matching Familiar Figures 




-29 


-10 


-47 


M&^s Imagery Questionnaire (.WIQ)^ 
Maris Imagery Test^ 




^ 09 


00 


44 




-J.5 • 


-16 


-08 


Conry Picture Memory Teste ' ' 




-23 


•^16 , 


-24 


Film Memory III^ 


•* % 


i02 


02 





.GiAlford, 196? } - 
^M^rks, .1973 

Lohman, 1977 

Seibert and ^Snaw, 1?65* 

Note: Decimal points omitted 



• ■ /. 

•Snow, Lohman, Mar^^ialek, 'Y^low^ & Webb, 1977,) Correlations of HGSHS j^ith 

thea6 factors' and with the subtests^of the-WAIS ai^ given In Tables 2 and ' 

3 respectively. * ' • , ' , * 



Insert Tables 2 and 3 about here 



'Because of the small sample size, (especially *for the within-sex 
correlations) and the number of correlations involved, these results 
mist be .regarded as merely suggestive. However, a number of points 



are worth' noting^ . First,. 0ex' appeared to be^ a moderating variable in 
a number of correlations* ' Eye^dness (measured on a scale of /2 = strong 
right to ^ = strong lef tr) ' corr^la^ted positively with the HGSHS for males ^ 
and negatively for females. The Street test showed high positive por- 
relation'for males but a negligible correlation for females. On the 
other hfnd, the Marks Vividness of Vis'ual Imagery -Questionnaire (Marks, 
1973) correlated positively with the HGSHS for females but showea no 
relationsliip with hypnotlzability for males. Other variables giying 
strong differential correlations were: Word Beginnings and Endings 
(r=.51 for ^females, .15 for males); the information subtest of the 
WAIS (r«-.44 for males, -.05 for females); and the digit symbol subtest 
of the WAlS (.39 for males, .11 for females). 

Other findings worth noting are (1) a positive^ correlation between 
Uses for Things and the HGSHS for bo.th males and females (2) a strong, ' 
negative correlation between total time to solution on Matching Familiar 
Figures (Kagan, 1965) and the HGSHS; and positive correlations betweeq 
the Picture Completipd and Object Assembly subtests of the WAIS and 
hypnotlzability. I " ' , 

On p more general 'level, the usyal finding that hypnotlzability- is 
not related to general mental ability was replicated-: the correlation 
between the PGSHS and the full scale WAIS score was .04 for males and .07 . 
for females* Going down the ability hierarchy one step, there were small 
positive correlations between hjrpnotizability and the WAIS performance 
scale score^s^ but* slightly negative correlations with the WAIS verbal 
scale scores. A closer examination of the WATS performance subtest 
correlations shows that this overall correlation was due primarily to the 
correlations of Picture Completion 'and Object Assembly with hypnotlzability. 
These two subtests had their highest loading^ on Factor III (Spatial 

* 10 

15 • . 




Correlations of the. Harvard Group Scale of Hypnotic 
^ceptibilitif with .Ability FalJ:dy8^ 



^ Total- Males Females i 

Factor ^ ^ ' ^^2,2, N-14 N-19 ^ 



I 


Verbal-Crystalized Ability 


-21 


-11 


-37 , 


II 


Fluid-Spatial Analytic 


-07 


- " -23 


-03 


III 


Spatial Vis-Closure Speed 


; 24 


29 


18 - 


IV- 


Memory Span * » 


' r08 . 


-05 


' -15 


v 


Perceptual Speed 

rf, 


-1-1 


-03- • 


-0^ 



^The factors came, f rem ai separafe^snalysis^ on 123 Stanford sj:*udent8' 



(Snow, Lehman, Marshalek, Yalow, Vfebb, 19*77). 



Note: Decimal pofrtts omitted. 

- \ 



■ ■ ■ 
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Table 3 



Correlations of the Harvard Group Scale of Hypnotic 
Susceptibility vlthWAIS Subtests^, 



Subtest 




Total 

Factbr . N=3J 


Haled 
, N»14 


, 

Females 
N=19 






Verbal Subtest* 







*> 

Information 


^ • 
r 










-17 


-44 




Comprehension 


' r 


01 


-04 


• 


Aifithmetic 


— . ^ II ' 


-.06 


. 23 


-12 


Similarities 


(I) 


-23 . ■ 


-11 


-29 


Digit Sp0 


IV 


-^7 ■ 


-12 


00. • - 


Vocabulary ^ , - * 




' . -05 


15 


-19 




Performance 


¥ 

Subtest^ 
<^ 




r 


Digit Symbol - 


V 


21 


39 


11 ' 


Picture Completion 


III 


39 


35 


44 • 


felockr Design * 


> 


- -02 


-16 


-04 


jyicturc Arrangement 


(V) , 


-15 


-15 


-14 


Object Assembly ■ 


III 

— s— ■ *- 


28-- 


27 


30 



TotBl Score^* 



Verbal Scale Score 
Performance Scale Score 
Full Scale ^c<5re 



-13 

* 22 



-09 
20 
04 



-13 
25 

07 



The factor's came from a separate analysis on the jfull sample of 
123 'Stanford students. ' ' 



Note: Deciaal points .omitted. 



^Visualization, Visual Closure), the onLy factor wbich , carr^laced 
positively with the HGSHS. The Haxshman Figures and Street- Ges taJt 
were^the tests loading highest on Factor III. Thus^ravford' s con- 
tention that ^vpnotizability is related to speed of, closure received 
s.ome additional, albeit ^eak^ support . The other four ability factors 
all h^d small negative congelations with SGSHS. 

Jin interesting hint of sex differences exserged in the correlatdorns 
vith.the factor scores. Factor I (verbal-crystallized ability) had a 
higher^negative correlation with hyJ>notizabilitJ' for feriales t^xan nales 
(-.37 vs -.11} vhile factor II (fluid-spatial analytic abilitry) showed 
the reverse pattern — a hi'gber negative correlation for s^les than • 
fezsales (;-.23 vs -.03). Adait^t^ly^ these correlations and cjif f erences^ 
are siiall^ Hovever, the factor scores are based ^on a large mjpij^r of 
tests and hence are mucfh E^r,e (reliable thaS ^y of the individual test 
scores, "^^^t the snail ^differentials here are as siiggestive as smch 
larger dif f erencdais ^ the raw score correlations.^ 

Finally, a rather jenarkable set of correlations between' the . 

t 

Cali|omia Psychological Inventory (CPIl and the HGSHS are presented 
in Table 4. In general, these correlations we;:^iru<ih higher t^an those 
reported. by JBilgard and Lauer (1962) for -the sane iustruaedt^. Tbe' 
obvious difference between thds study and Hilgaxd'^ is sarrple size, so 
Che high correlations obtaineo^here rsay result froc the anomalies of this 
sanple. However, the fact that the correlations recain when computed 
within-s,ex argues agiinstfa casual ^isciissal on the basis of sasple size. 




' < Josert Table 4 about here • . ^^^^^^ 

Finally, ano^rsost importantly, the results of this investigation 
are conpared with those jobtained.by Crawford (1976). Th^ unique charac- 
Lstics of ^these two studies aotivate this cosparisom both .were carrtfed 
the sace population (Stanford undergraduates); good estimates 
of intercorrelation asong the reference tests for 123 students fros this 
popGlation were available; and a ^ood estimate olfthe distrl'bution of 
HGSHS scores In this population was availaBt^for 241 Stanford undergraduates. 
Thus, only the correlations between the bypnotizabi^lty seasifres and the 
corroon reference tests were .particularly questionable, being based on 22 

r 

■ 18 * 



^ Table k 



^ Correlatfons of the Haryard Groxip Scale of Hypnotic 

Susceptibility vith the California PsVcbolosical Inventory 



Total Males Feisaiee 
Scale . * < N-33 K-U , N-19 



1. 


Doainance 


23 


31 


14 


2. 


Capacity for *Stat»is 


38 


57 


27 


3. 


Sociability 


kU 


46 


44 


k. 


Social Presence 


40 


70 




5. 


Self- Acceptance ^ 

Sense of Well-being \ « 


29 


35 


17 


6. 


29 


21 


42 




Responsibility 


P 1*^ 


29 


14 


1: 


Socialisation 


f -20 - 


-22 


-12 


9. 


Self-Control^ . j 




07 - 


' 25s 


10.. 


Tolerance 




56 


37 


11. 


Good inpression , » • 


30 


26 


44 


12. . 


CosEiEiality 


-0,7 


-16 


-06 


13, 


Achievement via Coaforj^ce 
AchJLevesent via Independehce 


24 


14 


30 


14. 


48 


58 


41 


L5. 


In.tell^tual EffilflLency 


■ 41 ' ' 


58 


33 


16. 


Psychological Minded^ess 


49. 


49 


51 


17. 


Flexibility 


48 


43 " 


51 


18. 


ppnlnity 


■ B ' ■ 


30 


18 


Kote 


• —■ 

: Decisals oaitted 










A 



t 



14 

4 



f 



19 t 



• ' J 

males and 20 females. In the, Cfavf ord study and 14 males and IBj females in 
the present study, - , 

Crawford (1976) reported cprrelatlons between the SHSS:? the 
followinc tes'ts:" (1) .Clos'ure Speed (Thurstone & Jeffrey^ l^jcfS'L (2) four-' 
teen slides from Street Gestalt XStreet, 19310, (3) tw^entjr-two (slides of 
the Harshman Figures (Harshman, 1974)., (4) Paper ^orm Boards Surface ^' 
Development, Hidden Figures, and\Ndhsense'^Syll^isms from the ETS Kit 
(French, Eksrroa & Price, 1?63) . All of 'the above tests except Closure 
S^eed and Nonsense Syllogisms 'were included in tht present study. Only 
those tests cocason to both Investigations will be considered further * 

Althou^ Cx^iyfoTd reported correlations between the SHSSrC ani tlie var- 
ious tests, fiGSHS scores were also available for all her subjects.' Further, 
the SHSS:C and KGSHS correlated .95 in her sasple (a value considerably ^ 
higher than the \ 59 reportefd by 5vans and Schnreidler , 1966). Since the 
HGSHS was used in tl^. present study, and HGSHS and SHSS:C correlated so , 
highly in the Crawford study, correlations between the BGSHS and the reTel^ 
ence tests in the two studies were coispared. Crawford's original^orr^la- 
tions between the reference tests and SHSS:C are reproduced in Table 5 along 
with her unreported ^correlations with th'e HGSBS. Cerre]/itions with the 
HGS^S from this study are also listed in T^^e 5 for cfeparison, ^ ^ 



Insert lible 5 about here 



In general, correlations between the various reference tests ^nd the 
HGSHS in the Cr^awford study ,are slightly ''lower than the correspcaidtcg 
correlations with the SHSS:C, although the differences are ainlsal./ How- 
ever, the differences between the HGSHS and reference test cor;celapioiiB in / 
the Crawford study and the present investigation are. substantia (collaring 



columns one and three in Table 5). F<?y example, the most Stable correlations 
in the table a^e those for the total saisple ^(l*«42-for the Crawford study 
aid J^33 for the present study) , aid here the correlations .reported by 
Crawford ^re consistently higher than those obtained in^tbe pr-esent In- 
vestigatlon* . ' ' 

Why the differences? The most obvious explanation is saajillng erroJv. 
However, the fact that there. is a consistent difference bet^^een the cor- 
relation^4iuggests that ^factors other than sampling error may be Involved. 

'15 / 



Table" 5 ■ ' . 

Correlatiras between ^ypnoti-zabllity and Tests Comnon to 
CravtSn^d (1976) and the Present Investigation 



' CravfordH1976) 



Present study 



Test 


HGses 


SHSSrC 


HGSHS 


Total Correlations 

« -> 


N=42 - 


H=42 


N=33 


<• 

ftarshman Figures 


32 


40 


14 


Street Gestalt 


4a 


53 


34 • 


Hidden Figures 


- '12 


13 , 


- -04- 


Form Board 


• 12 • 


16 


> 05 


'Surface Development 


17 


22 , 
■ r 


-06 




f 






Females 


N-20 


N=20 


N=19 



Harshi^an Figures 30 32 -07 ^ 

Street Gestall 43 ' 42 l6 ^ 

Hidden Figures . 29 * 34 -27 ' 

Form Board 26 39- * 27 

Surface Development * 29 38 -13 



Males ■ • , 


^V'22 


H=22 


r ' 


< 

Harshman Figures 


34 — ' 


47 


29 ■ 


Street* Gestalt 


55 


66 


57 


Hidden Flgjires . ' 


•01 


-02 


-03 


Fomr Boardi 


01 


-07 , ' ' 




Surface Develd^ent ' 


07 


07 


-02 









Note;* Decimals^ ami tted ^' 



16 



21 



^ - 



/ 



Thd Host importaht difference was in sampling techniques. Crawford 

selected 14 low (SHSS:C scoije 0/3) ,"^4 medium (SHSSrC score 4-8) and 14 

high (SHSS:C score 9-12) hyphoqizable subjects; where/s in the present ' 

study the samp^^g was more or less ratidom. ' w " 

I The second important difference was in test length. Crawford used 

only one form of the ETS Kit tests (Hidden Figures, Paper Form Bo^fd and 

* i ♦ Y' 

Surface Development), whereas both forms of these tests were used in the 

' * » \ * 

present study.. Crawford also used 14 slides from the Street ♦f^t, , while 

this study used \>nly 11. . ' / 

. • ^ . * *i * 

Methodological Considerations ^ # 

The most striking difference between the ^tyo studies lies ia their 

sampling procedures. The effec;^ of n^n-propor tional sampling in the Crawford 

study is seen- in Figure 1, where distribujfions of ,HGSHS scores fr0m 

Crjjwford study and the present study are superimposed dn the distribution 

of HGSHS scores for 241 Stanford undergraduates^. The liormative curve 

sHbwsthe bimodal character typically obtained with the HGSHS and other 

hypnbtizability scales (Hilgard, ^968). The distribution for 33 ca^es 

in the present ^study approximates this curve rather well, considering the 

sample size. On the other hand, the curve^ for the Crawford data reflects 

her sampling procedure, and the proportion of observations with extreme scores 

(0, 1, 9, iO) is Jbiflated. ^ 



Insert Figure 1 about here 



The *ef feet of this sort of non-proportiponal sampling procedure on the 
correlation of hypnotic susceptibility with other variables is reflected in 
its effe^ on the sample variance. ^ ^ 

'Table 6 shows t^^ mgans and variances for the two studies and the nor- 
mative group. ^ * ' • < . 

( ■ 

Insert Tables 6 about, here . 



The mean for the^^resent study is slightly higher than. the reference mean, 
while the variances are alioost identical: Th^ isean for' the Crawfdrd study" 
is also close, to the refference laean (5.4 compared with 5.3) but the variance 
is double that for tbe reference group. It is knovii that inf lattnjt the 



17 



, Stanford iJdrtos ■ 

Crawford (1976) 

Present Study 



20- 



15- 



3 

> 



0^ 




10- 



1' 2 3 A 5 6 7 8 9 10 
Harvard Group Scale of fiypnotic Susceptibility Score 



Figure 1. 




Distributions of Harvard" Groi^ Scale of Hypnotic 
Susceptibility scores for a normative Stanfdrd 
sample (N "'241), Crawford, 1976 (N - 42),*and 
the present study (N ■ 33) . „ 
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ERJC 



Table 6 



Means and Variances of Harvard Group Scale of Hypnotic 
Susceptibility ScoiTes 

4 



Group 


N 


Mean 


Variance - . 


Normative^ 


. ^ '241 


5.3 


6.34 • 


IS 








Present study 


33 


5.9 


• 6.27 


Crawford (1976), 


42' 


• 5.4 


12.82 


^Based on the results of 
Stanford undergraduates. 


administration of 

' \ 


this scale 


to 241 



\ 



19 



ERIC 



^24 



c 



observed score variance also Inflates the "CoVariance, and hence» the 
correlation vith iny other variable . 

^The degree of Inflation In the correlations may be estimated by apply- 
ing the traditional* correction for restriction in range to the inflated 
correlation. Although thte correction is usually used to estimate the 
correlation in an unrestricted sample. from a correlation obtained in a ^ 
Restricted sample (Cronbach, 1971; Gulliksen, '1950) , it may also be 
applied where the reverse is needed, as dn the present case* 

The correction formula for the case where the variance of the vari- 
able subject to' explicit selection is known *-f or both groups is given by 



Gulliksen (1950) 




(1) 



Where: 
R 



correct6d"correlation betveen x and y 

xy ^ 

^xy " observed correlation Ijetween x and y 
s^ = the"v^iance of the selection variable in the selected sample 
= the vari^ce of the selection variable in Cfce unselected ^saiiple 
In addition to the ^sual assumptions of classical test theory, the 
detivation of this formula- assumes that: , 

a) , the regression of x on y is the same i^ the "restricted" 

and 'Sanre^ricted" groups, i.e., the mean y is the same 
for given x. 

b) the^ variance of y for a given x is constant at all levels 
of/x, and equivalent in the "restricted" and "unrestricted" ^ 
groups. " - J 

Takett^ together, these assumptions imply that the error of measurement 
is constant across all levels of x and^ the .same in both the "restricted"^ 
and "unrestricted" samples. These assumptions ^e not ordinarily un- 
reasonable. Hov^vJ^ if the blvariate distribution departs significantly 
from normality, or either of the measures ^e particularly unreliable, the 
unrestricted correlation 'estimated by Formula 1 will be seriously 
biased. The coef f icieilt will aTso be in error "if any variable correlated 
with y (other than x) is used to screen one population and not the other-.' 

' Bivariate normality was ch'ecked by examing the scatter plots with 
HGSHS in both studies. There were a number of questionable plots, 
particularly the plots 6f Word Transformations -and the Street test with 



25 



20 
V 



' ' ' \ ' ' '' " 

HGSHS iti the present study, and the Street, Harshman^ Figures, and P^p^r 
Form Board plots in the Crawford study* "Good estimates 'of the reliabilities 
for most of the tests^w^re available from administrations of' the tests to 
123 Stanford undergraduates and '241 high school students. Reliabilities 
for the tests common to both studies are presented in Table 7. These co- 
efficients are based on the combined high school and Stanford samples 
(N = 364). Coefficient^ alpha for the Street test vas particularly low 
(.38), primarily betause the first five items were too eesy. Although 
a test-retest coefficient for this ^s:£. would undoubtedly be higher, thp 
^^ror variance In the tes:t is substantial. Hence, the assumption that 
the error variance is constant at all levels of hypnotizability in the 
regression of St^et on HGSHS, and the *same in both the "restricted" and 
' . "unr^st^'icted" groups is highly unlikely; 

> . . 

Insert Table 7 about here t 



Finally, selection bias maybe operating in both studies. Subjects, 
volunteer for hypnosis research are known tcdlffer from non-volun- 
teers in a number of waysT and erspecially in hypnotizability. Volunteers 
are usually more hypnotizable than non -volunteers (Hilgard» 1968). ''The 

•fact that E^ubjects were paid participants* in both experiments, and that 
Crawford deliberately selected an equal numSer of low, medium and high" 
hy^notizables ivw an effort to insure that low hypnotizables would be 
adequately represented mitigates this complaint. Nevertheless, it is 
still possible that subjects who agree to participate in an experiment 
(especially an experiment on 'hypnosis) differ systematically from those 
who refuse to participate even ^/hen paid. If any of these differences ^ 
correlate with perfoifmancjp on the reference tests, and if they were 

" operative in the selection of one group and not the- other, then formula 
(1) will again give a biased estimate of the correlation^ 

Since there were so many uncertainties about the possibility of 
satisfyi-ng tHk assumptions underlying the correction for restriction 
in range (Formula 1), an alternative procedure which assumed only that 
cases within each interval were randomly- sampled jwas investigated. The 
procedure involved weighing the casea in each of Crawford's 8ampp.infe in-, 
tervals in order to make the distribution of HGSHS scores in her sample 
more like the normative HGSHS distribution for Stafford students shown 
it^rFigure 1. ' 

# 

■ 21, 
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Table 7 

Internal Consistency and Parallel Forms- Reliabilities 
' • for Tests 



Test 



alpha^ 



Parallel Forms' 



Street Gestalt 
arshman Figures 
idden Figures 
Surfac^DeVelopment 
Form Board 
Picture Compietie^ 



hal5 test 



full test 



IT 

d • 



38^ 






*79 




73 


75 


58 


76 


90 


84 




80 


69 


82 


78 


54 . 


70 



Note, All relial)ility estimates based on a combined sanq)l€ of 
241 high school students and 123 Stanford undergraduate 
.except Picture Completion N « 106. 

a 

A lower bound estimate on reliability. Negatively biased for 
speeded tests. 

This estimate is for the ten item te^st us^d in this study/ An 
estimate for ^the 14 item test used by Crawford ^1976) 'obtained by 
•applying the Spearman-^own formula to this estimate is .46,* 

' c ' : ' » • 

The correlation of part 1 of a test with part 2* of the same ^ 
test. / • \^ . , 

■■ ^ ■ ■ ' ■ • • •■ ■ \ ■ ■ 

xhe part 1, part 2 correlation stepped^ up by Spearman-Brown. 
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In the first 'simulation, the proportiM of cases in the normative 
distribution Qf HGSHS scores was determined for each of the sampling 
intervals used to select tj^ subjects (i.e,, 0 - 3, A - 8, 9 - 12) . , * 
Integer multipliers were then derived for the Crawf ord^sample, and each 
btoe in the sampling interval was multiplied by that integer* Correla- 
tions Ker-e then recomputed on this weighted s&jple* Computationally, 
this merely involved diq)licating the appropriate computer ' cards, changing 
the number of cases par^eter, and rerunning the correlation program,^ 
The/Jercent (ff cases in the otiginal, ^weighted,'and -normative samples for 
each interval are shown in Table ,8* The percent of cases in each ,of the 
weighted sample intervals approximates^ those in the norm^ive s&mple 
rather closely* . ^'"X^ 



Insert Table 8 about here ' ^ 

The fact that there were no subjects with scores of four or eight 

on the HGSHS in this sample, and that these scores fell precisely on 

the selection boundai;i:ts complicates the weighting process* Should 

these points be considered part of the medium hypnotizability group? 

Or should they be omitted altogether from the weighting scheme? If 

t;hey are included in the range of the medium group, then, the multiplier^ 

is- f ive (as in Table 8), and the effecdiVe N is 112; if not, the 

multiplier is three, and the percentages are as shown in Table 9^ with 

an effective N of 84. Finally, if sampling intervals are ignored and 

tlie n«mber o^ cas^s for. each HGSHS score are^ weighted -separately so aa 

to mirror the normative distribution as closely as possible, the wei^ht- 

fngs are as shown in Table 10, with an effective N of 117. 
" ' 4 ' 



Insert Tables 9 and 10 about here 

: ^ . . 

• » 

^ Table 11 shows the correlations between HGSHS. and the reference 
tests for each of these three weighting schemes, along- with the correla-. , 
tions originally reported by Crawford (N « 42) and thdfee obtained by 
applying the correction for restriction of range (Formula 1) to her 
correlations*^ The second weighting scheme, ^in which the medium hypnotiz- 
ability 4group -was defined as scores from five to deven (effective N of 84) 
prQduced correlations mosjt slmlliar to -those obtaiqed from Tommla 1» 
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Tabl^ 8 



Number and Percent of^CSes in each Interval for Original, 
Weighted and Normative Samples^for Weighting Scheme #1 



Interval Original ' Mul-tiplier Effective N ►Percent Norm Percent'' 



0-3 
4 - .8 
9. - 10 



14 
14 . 

14 



2 
5 
1 



28 
70 
14 



25.0 
62.5 
12.5 



-26.1 
^ 61. -8 
12.0 



Total 



42 



112 



100.0 



99.9 



Crawford (1976) 
''Based on HGS^ scores for "241 Stanford^ undergraduates 
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^ Table 9^- 



Number and Percent o£ Cases in each Interval for Original, 
^eighted and Normatiye Stoples for Weighting Scheme #2 



Interval 


Original 


iHul'tiplier 
^^^^^ 


, Effective H 


Percent 


Norn Percent^ 


♦ 0-3 




; .2 


" 

. 28 • . 


33.3 


35.4 


5-7 


14 


3 


' 42 


50.0 


48.3 


9-10 


'14 


1 


14 


16.7 


16.3 



Total ^2 ■ . 84 100.0 100.0 



\ 



a ' . ■ ■ ■ . ^ 

Crawford (1976) 

Based on scores for*24^ Stanford Gndergra'duates on the HGSHS, omittdLng 
.scores of 4 and z! ' . - , 
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Table 16 " ' 

e 

Number ^nd Percent of Cases for each Score in Originai, ^ 
Weighted and Normative Samples, for .Weighting Scheme #3^ 

» * 



Score 


Original 


Multiplier 


Effective N 


Percent 


Nona Percent^ 


0 




% 

4 




> 

4^' 

• 


3.4 


2.9 


1 ^ 




6 


1 ' 


6- 


5.1 


3.3 ' 


2 


« 


3 


3 


■ .9 


7.7 


6.2 


3 




1 


.21 


21 


17<9 


13.7 


4 




0 




0 


0.0 ■ 


^ 14.5 


5 




9 


. 3 


27 


23.1 


16.6 


6 




4 


4 


' 16 


13.7 


10.0 ^ 
















7 




1 


14 \ 


14 . " 


12.0 


9.1 


8 




0 


~ f 


0 


0.0 


'11.6 ' ■ 


9 




6 


- ■ 2 


; 12 


10.2 


7.1 


10 




8 


1 


8 


6.8 


5.0/^ 


Total 


( 

4 


42 




117 


99.9 


e 

100.0, 



^Crawford ^976) ■ ' \^ * ' . 

b ^ - - 

Based on ffCSHS scores for 241 Stanford undergradiaates^ 
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Defl^ng the mediua group to include scores of four, anrf^eight (effective 
N'of '112) produced slightly lover correlatAms, with the larg^t dis- 
crepamcy being in the correlation of ^th? HGSHS vith the Street tesf. 
Giyea' the' J.OW alpha for th<ia t^.st, and the q\>estionable plots, tl^s re- 
sult is hardly surprising, .un this case, the correlation obtained free 
the weighting scheae is undoubtedly a better estisate^than that obtained 
tlj^l^h the application of the correction * ferula. 



Insert Table 11 here 



^' ^ general, however, the degree of concurrence tetveen the reaxilcs 



of the weighting schecies and tbe correction forsula are inde^ ressarkable. 

[ 

This suggests that, for correlations of this sagnitude, violation of the 
assunptions underlying Fonsula 1 mist be^ rather substantial bejEore any 
truly noticeable effect^ on the resultin| oerrelation occurs. Larger 
correlations would be aore sensit4.ve to assusption violations. 

The weighting scheses alsol^d s^stesatic Effects on tbe variance 
estizaates. The variance of HG§HS scores decreased with ^«crcases in the 
effective N, but did not quite reach the msrsative value of 6.3^, even 
when each score Vas-^weigbted individually as in the third scheae. ^r the 
reference tests, ^owever, variances tended to Increase with Increases in 
the effective H, Again, the third weighting schese <N » 117) -produced 
some anopalies. This is hardly surprising considering the fact that 



c 



soce cases were weighted far-©ore than others. Because of thi^, the^ii other 

weighting scheses ste^ preferable; less reliance is putrtra any one score, 

Y ^ I. 

^and the assunption that scbres within a rmge were randomly saspled is 
taprp tenable than the assusption that^tJne pr two scores at a particular 
level were randoaly sai^led, / / ^ 

Integer values were used ia all the weightings, aore ;cnit of conven i ence^ 
than necessity. The cdisputational routines es^lc^ed would ha^^ required 
an unequal weighting *of the cases within an interval if non-ipreger weights ' 
had been, enployed. This is ef feet ively wfaat^ was acco^lished by, weighting 
each^l^v^Jl separately (H « 117), aad tl\^ results wete trivially it^ferent^ ^ 
*froia those obtained^by the second integer weighting scheae (H * 112) X/ 
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Table 11 



Original and Adjusted Correlations betveen^the BGSHS 1 
. • and Reference Tests 



Crawford 



Weighting Scheae 



Corr . 



Test 


(1976) . 


1 


2 


3 




for R.R.^ 


Hars'man Figures 


32 


22 


26 


27 




. 23 


Street Gestalt 


48 


27 


35 


28 




36 

* - 


Fors Board 


12 


07 


• 08 


17 




09 


Surface Developi^ent 


17 


08 




19 




12 














Hidden Figures 


^12 


06 


07 


15 




09 


Closure Speed Test 




30 


•35 


41 




32 • 


Sim of Closure T^ts'^ 

< 

—4 


1 

47 


30 


36 


37 




35 


Effective K 


42 




84 


117 




\ 



^Correlation in colxsas 1 after correction for "restriction" of range 
by Formula 1. c - ^ 

- c . . ' ■ • ■ 

^Diredt sua^of each sttident's scores^ on the Stxi^^t .^^arslman Figures 
and Closure Speed tests^ aS reported in Cravford (19y|^). 



Note: Deciisal points ooitted 
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DlsctissioD , . ' 

The zQost iiaportant conclusion o^ this investigation is that tlje 
relationship between speed of closure and hypnotiaability is not of the 
magnitude originally reported by travford. Hevertheless, there does 
seed to be a, correlation here worth pursuing. It appears that the re- 
lationship is laoderated by sex. The correlation between hypnotizability 
and speed of clostzre was imch higher for sales than for fesales in both 
Crawford's study and the present investiga^ori. However, there were 
only^22 naies in the Crawford study and 14 in t)le present &tydy. The 
Street. Gestalt had particularly high correlations with the HCSHS score 
for aales in both studies. On the^ther hand, correlations with the 
Earahnan Figures test were such lower. This suggestrf^ that tife hig'B' cor- 
relation betwe^ the Street Gestalt and the HGSHS may be an artifact of 
the anrelia^lity of the StreetN test. However, it say also indicate that 
the Street test is a better neasure of sone aspect of closure speed 
the Harshrian Figxires. ^ 

Soz:^ further coments a« in otder on the nature of the sjJeed of 
closure tasks employed in these studies and the sagnitude of tfie correla- 
tion that can re^on^ly be expected to occur when using thea. It was 
noted earlier that tbe tests are factc/rially coiaplex and that adainistra- 
tion procedures have undergcme subtle but significant changes' stbce 
Tnurstone (1944) firs>\used thea to isolate a factor he called "speed^of ^ 
closure". Changing the dependent neasure fro© "ntcaber of responses requir- ' 
ing' three or core seconds" to "tetal nusaber correct" introduces oth^r 
ability and strategic variables. Of particular importance is the possibili-ty 
that flexibility of closure say influence performance, since in both 
Crawford's stiidy and the present investigation on^of the tests 
(Hidden Figures) which usually defines or loads heavily on this factor 

had no relationship (and possibly a negative relationship), with hyjnotiz- 
'ability. Thu^r^correlation between the speed pf closure aeasurea and 
hypfaotizability would be attenuated by flexibility of closure when using 
the tests in this way. Usii^ fespcmse latency in addition to correctness 
as a, continuous depepient seasiire would-be preferable to Thurstone's (1944) 
technique, since calculating wi thin-person, regressions no lon^r carries 
th^^^psputati'pnal burden it did fn Thurst<me*s' day. 
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Lack of control aver item exposure time and response latency for 

individual items ar^ serioi^ limitations in the usual paper an^ pencils^ 

version of the Street, or adaptations of it. Distance between the subi^ct 

C ' • • / 

and the stimulus display i»s also left uncontrolled by such a technique, 

and distance has, been foun'd to be a critical determinant' of item difficulty. 

Within the bounds of visual acuity, increasing the distance between the 

object and the stimulus (or,, conversely, decreasing the size of the image) \ 

reduces item difficulty. 

Finally, intercorrelations among these var^.ous speed of closure tests 
(Str^et,^,Harshman Figures, Gestalt Coifiplet^ion and Picture Completion) are 
quite low, considering the fact that they are essentially all paxaTfel 
forms of the s^e test. For example, in an administration of these tests 
»o 123 Stanford stu^dents, the Street test and Harshman Jl^ures correlated 
,61, the Street and Picture Completion .43, and the Harshman Figures and 
Picture Completion^ .56. The first correlation is inflated by both method 
and occasion variance, since' both were slide presentations on the same 
testing session, Tne latter two correlations are across metho'S and oc- 
casion, as the Picture Completion is^a paper and pencil test that was ad- 
ministered in a separate testing ae.ssipn approximately two months later. 
Internal consistency of the tes^s is also quite low (see Tabii 
ll^ord ^ Lacey, 1947 for comparable .intercorrelations and intemi 
sistency estl&ates>. In large part, these coefficients reflect the%^'^^ 
that the Street test ^d the Picture Completion tests were too easy. This 
is shown graphically in the total score distributions for these tests, ih 
Figure 2. However, the meager internal consistency\oef f icients may* also 
reflect other uncontrolled sources of item variation in the >€tff7. In 
addjLtion to the fac^or^ already meptioned^ variables -such as tj>i number 
of picture parts presented, <iistances between them, and object' f^liarity 
all floatx^reely in these tests. Lumping these factors together under 
tfie t'itle'of "item/^lT^^lty" does not clarify matters. Factorially 
designed tests, wh^r^ 'thfese and other dimensipns are varied systematically 
would great ly^npijove our understanding of these measures and the psycho- 
logical , processes' they reflect. Factorl\lly dpigned experiments with" 
factorially designed tests would also yield a breakdown of the total test 
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Figure 2. Distributions of total scores on the Street 

Gestalt (N = 122), Harshman Figures (N =123), 
and Picture Completion' (N ^ 105) tests. 
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variancy into the design components, and thus allow proper disattenuation 
of p^e resulting correlations. * ^ " 



Insert Figure 2 about here 

As Cronbach (1971; see also Cronbach, Gleser, Nanda,^ & Rajaratnam, 
1972), -has pointed out, one is rarely interested in the observed correla- 
tions in theoretical wQrk. The real question of interest is what is the 
relationship between hypnotizability and speed of closure ability, not 
what is the relationship between this particular test of hypnotic sus- 
ceptibility and these particular tests that in part measure something 
we call **speed of closure". Disattenuating correlations for error of 
measurement has been considered suspect in some circles, primarily because 
the procedure has be&n misufi3erstood and misapplied too often in the pas^. 
The sources of this confusion are twofold: (1) uncritical application . 
of the correction without regard for the assumptions involved, (2) -in- 
adequate estimates of the variance coajonents entering the reliabili-ty 
estimate^ given the universe of generalization. The latter error can 
lead to misleading or impossible resu^re, as when a disattenuated co-^ 
efficient greater than one is obtained*. The correlations present-ed here 
were not disattenuated for precisely these reasons* .On 'the other hand, 
^proper application of disattenuation procedures could greatly facilitatB 
understanding of the reiatlonshifjs involved. 

Finally, latency and^correctness of response should not be con- 
founded as they are in a time limit test where total number Correct is 
us^d as the dependent measure. Speed and power appear to be largely^ ' > 
independent aspeoiis of performance, particularly in the visuo-spatial 
domain (Tate, 1948; Egan, 1976). It would appear that the most promising 
univariate dependent measure for closure speed tests would be the speed 
of correct responses, not the total number of correct responses. .Never- 
theless, both aspects of performtoce should be measured and related to 
the facets of the factorially designed test/ 

Sxmnary 

Many tialf theorists have ^argu^l^agaj^nfft the artificial separation 
of ability and personality cd^tructs. However, attempts to relate the 
highly stable trait of hypnotizability tp eith^ personality or ability 
cotlstructs have been particularly unsuccessful (Hilgard, 1968). Thus 
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the report by Crawford (1976) of substantial correlations between hyp- 
notizability and various speed -of closure measures signalled an impor- 
tant breakthirough. — ^ 

An attempt to replicate those correlations on 'the same population 

in the present study yielded markedly lower correlations. A closer inspec- 

✓ 

tion of Crawford's study revealed that non-proportional sampling had 
spuriously inflated the earlier reported correlations. Application of* 
the traditional correction for restriction of range to Crawford's data 
yielded correlations quite similar to those obtained in the'^present inr: 
vestigation. 

However, possible viplation of several of the assumptions which 
underpin the traditional correction prompted the development of a^new 
technique to correct an inflated correlation. The procedure assumes only 
that cases within a sampling intei^^r^ were randomly sampled from that 
interval. Scores within each interval are weighted in order to modify 
empirically the distribution of scores to reflect the normative dis- 
ti*ibution. 

Application of -this tejhnique^to Crawford's data yielded correlations 
quite similar to those obtained when the traditional correction for re- 
striction of range was applied. It was concluded that, especially for 
small correlations, violation of the assumptions for the t;:aditional 
correction must be quite severe before any noticeable effect on the cor- 
rected correlation occurs. 

Finally, it was ar'gued that there probably is^a significant relation- 
ship between closure speed and hypnotizability although not of the magni- 
tude reported by Crawford. It appears that the relationship is much 
higher ^f or q^aXes than for females, although the within sex sample sizes in 
both studies were too small to permit adequate analysis. 

• Future research in this area would profit frdm a clarification of 
the psychological processes involved in closure sp6ed. Factorially de- 
signed tests,' in which item exposure is controlled ami stimxilus features 
are systematically manipulated would constitute a^ important first step 
in this direction. Using both latency and correctness as dependent vari- 
ables in such an arvalysis is also strongly recommended. 



33 

38 



^ Footnote . 

The author is indebted to Dr. Helen Joan Crawford for permission 
to. rfeansflyze her data, ^d for ^supplying the Harvard Group Scales^ 
of Hypnotic Sxisceptibility scored for the students participating 
in thi| study. ' ' ^ , • " 
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